Thanks for your thoughtful and constructive comments that provide scientific guidance for our writing and future research. We have been carefully considering your suggestions and revising the manuscript in the revised manuscript (marked in red color) accordingly. The following below in blue are our point-to-point responses for the referees" questions and your comments. We are looking forward to your further comments and a possible publication in the BG special issue (Ecosystem processes and functioning across current and future dryness gradients in arid and semi-arid lands).
consider that what actually defines carbon isotope discrimination (D13C) is the CO2 concentration in the chloroplast (Cc), not in the intercellular space, as used in the simplified equation of the Farquar"s model (Evans et al. 1986; Farquhar, Ehleringer, & Hubick 1989) . Indeed, the difference between gas-exchange derived values and online measurements of D13C has been widely used to estimate Ci-Cc and mesophyll conductance for CO2 (Le Roux et al. 2001; Warren & Adams 2006; Flexas et al. 2006; Evans et al. 2009; Flexas et al. 2012; Evans & von Caemmerer 2013) . In this regard, changes in mesophyll conductance could be partly responsible for the observed variations, as it generally increases in the short term in response to elevated CO2 (Flexas et al. 2007; Flexas et al. 2014) , whereas it tends to decrease under drought (Flexas et al. 2004; Ferrio et al. 2012; Hommel et al. 2014; Thé roux-Rancourt, Éthier, & Pepin 2014) . Hence, the manuscript would be greatly improved by considering both post-photosynthetic fractionation and mesophyll conductance as potential sources of variation. With the data available, the authors may be able to estimate changes in mesophyll conductance, based on the Evans method, which can be adapted to recent assimilates (Pons et al. 2009 ). Even without alternative estimates for mesophyll conductance, this would provide a useful ground for a deeper discussion.
Response: Thanks for your helpful comments about our research. The consensus has been reached that the routine of CO 2 diffusion into photosynthetic site in plant includes two main procedures, which are CO 2 moving from ambient environment surrounding the leaf (C a ) to the sub-stomatic cavities (C i ) through stomata, and from there to the site of carboxylation within the chloroplast stroma (C c ) of leaf mesophyll. The latter diffusion is defined as mesophyll conductance (g m ) (Flexas et al., 2008; Evans et al. 2009 ). Moreover, g m has been identified to coordinate with environmental variables at the faster rate than that of stomatal conductance (Galmé s et al., 2007; Tazoe et al., 2011; Flexas et al., 2007) . g m as the important factor that could improve water use efficiency under drought pretreatment (Han et al., 2016) . There has been a dispute how g m responds to fluctuation of CO 2 concentration. Terashima et al. (2006) have confirmed that CO 2 permeable aquaporin, located in the plasma membrane and inner envelope of chloroplasts (Uehlein et al. 2008) , could regulate the change of g m .
The
13 C fractionation of CO 2 from air surrounding leaf to sub-stomatal cavity may be simply considered (Eqn. 6), whereas the fractionation induced by mesophyll conductance from sub-stomatic cavities to the site of carboxylation in the chloroplast cannot be neglected (Pons et al., 2009; Cano et al., 2014) . As estimating the post-photosynthetic fractionation in leaf, carbon discrimination generated by mesophyll conductance must be subtracted from 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation, estimated from the difference between δ 13 C W SC (δ 13 C of water soluble compounds by carbon isotopic method) and δ 13 C W SC (δ 13 C modeled from gas exchange measurement), which was closely associated with g m .
Consequently, considering your constructive suggestions, g m in our study was determined based on the Evans method, which can be adapted to recent assimilates (Pons et al. 2009 ). And then we can estimate the variation of g m under SWC × [CO 2 ] treatments. Related data in Figures, methods, results, discussions and conclusion of g m have been added in the revised manuscript (see Figure 6 and 8, Pages 6-7, Lines 210-258, Pages 8-9, Lines 302-348, Pages 11-12, Lines 401-451 and Page 12, lines 455-459 and 464-469 in the revised manuscript). Subsequently, it has been shown that mesophyll conductance and post-carboxylation fractionation both contribute to the 13 C fractionation from the site of carboxylation to cytoplasm (the difference between δ 13 C W SC and δ 13 C obs ), which is derived from 13 C fractionation following the carboxylation while photosynthate having not been transported to the twigs of plant in our study. Plant Cell, 20, 648-657, 2008. Technical corrections *In its present form, the title may suggest that instantaneous water use efficiency is changing because of post-carboxylation fractionation, which is clearly not the case. Besides, after considering the role of mesophyll conductance, post-carboxylation fractionation should not play such a major role in the title. An alternative might be "The interaction of CO 2 concentrations and water stress in semi-arid areas causes diverging response in instantaneous water use efficiency and carbon isotope composition". This leaves open the possibility to discuss both post-photosynthetic fractionation and mesophyll conductance as potential causes for the observed divergence. Response: We thank referee and greatly appreciate the thoughtful and constructive comments. Following your suggestions, the title was changed as "The interaction of CO 2 concentrations and water stress in semi-arid areas causes diverging response in instantaneous water use efficiency and carbon isotope composition" in the revised manuscript, which can more comprehensively discuss both post-carboxylation fractionation and mesophyll conductance as potential causes for the observed divergence.
*In the abstract, lines 11-14: it seems that several concepts are mixed together here, trying to summarize everything in one sentence, but the result is unclear. I would recommend to split the ideas in shorter lines, and to try to go step by step in the argumentation line of the abstract.
Response: Based on your constructive recommendation, we rewrote this part as (starting on Lines 10-14 in the abstract of revised manuscript): "It is commonly surveyed that the 13 C fractionation derived from the CO 2 diffusion occurred from ambient air to sub-stomatal cavity, and little investigate the 13 C fractionation generated from the site of carboxylation to cytoplasm before sugars transportation outward the leaf, which may respond to the environmental conditions (i. e. CO 2 concentration and water stress) and their interactions".
*The number of replicates (saplings) per treatment is not given in the methods (however it is shown in the figures, n=32). Please add, and also specify the number of leaves measured/sampled per tree, number of gas-exchange measurements per leaf, etc.
Response: Considering your suggestions, we modified and specified the sampling and measuring process in gas-exchange measurements and the extractions of water soluble compound of leaves to leaves were chosen and then four measurements were conducted on each leaf". "Recently-expanded, eight sun leaves per sapling were selected and homogenized in liquid nitrogen since the gas-exchange measurements accomplished. For the extraction of the water-soluble compounds (WSCs) from the leaves (Gessler et al., 2004) , 50 mg of ground leaves and 100 mg of PVPP (polyvinylpolypyrrolidone) were mixed and incubated in 1mL double demineralized water for 60 min at 5℃ in a centrifuge tube. Each leaf was replicated two times.
Two saplings per specie were chosen for each orthogonal treatment".
*In line 263 an attempt to quantify the so-called "post-carboxylation fractionation" is given, but the methodology used is not described. As it is written, the sentence "When comparing WUEge and WUEcp, the 13C-depletion" is misleading, since it is not WUE calculated by the two methods what is compared here, but observed and modelled d13C. I guess the value results from the difference between observed d13C and modelled d13C calculated from gas-exchange data, i.e. by reverting equations 3 and 4, however this is not explained in the methods. Response: Thanks for your helpful comments. Consistent with your speculation and considering the effect of mesophyll conductance, the defined "post-carboxylation" or "post-photosynthesis" that can explain part of the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation that is the difference between observed δ 13 C of water soluble compounds from leaves and the modeled δ 13 C calculated from gas-exchange, which in unmodified manuscript was not been explained in the methods, misleading that with the difference between WUE ge and WUE cp . Considering with your suggestions, we added the methodology of post-carboxylation in the revised manuscript. "2.4.1 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation" that reads (starting on Page 6, Lines 203-209): "Then the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation (total 13 C fractionation) can be estimated by the observed δ 13 C of water soluble compounds from leaves (δ 13 C W SC ) and the modeled δ 13 C calculated from gas-exchange (δ 13 C model ). 
Total C 13 fractionation = 13 − δ 13 (9)". "3.4 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation" has been modified as (starting on Pages 8, Lines 303-313): "We evaluated the total 13 C fractionation from the site of carboxylation to cytoplasm by gas exchange and δ 13 C of water-soluble compounds from leaf (Table 1) , which can retrace 13 C fractionation before carboxylation transport to the twig. Comparing δ 13 C WSC with δ 13 C model from Eqns. (4, 7 and 8), total 13 C fractionation of P. orientalis ranged from 0.0328‰ to 0.0472‰, which was smaller than that of Q. variabilis (0.0384‰ to 0.0466‰). The total fractionations of P.
orientalis were magnified with soil wetting especially that reached 35%-80% of FC from C 400 to C 800 (increased by 21.30%-42.04%). The total fractionation under C 400 and C 500 were amplified as SWC increased until 50%-60% of FC in Q. variabilis, whereas it was increased at 50%-80% of FC and decreased at 100% FC under C 600 and C 800 . Elevated [CO 2 ] enhanced the average total fractionation effect of P. orientalis, while those of Q. variabilis declined sharply from C 600 to C 800 .
Total 13 C fractionation in P. orientalis increased faster than did those of Q. variabilis with increased soil moisture". "4.4 Post-carboxylation fractionation generated before photosynthate leaving leaves" was been improved as (starting on Page 11-12, Lines 441-444): "When comparing δ 13 C W SC with δ 13 C obs , total 13 C fractionation of P. orientalis ranged from 0.0328‰ to 0.0472‰, less than that of Q. variabilis (from 0.0384‰ to 0.0466‰). The post-carboxylation fractionation contributed 75.30%-98.9% of total 13 C fractionation, which was determined by subtracting the fractionation of mesophyll conductance from total 13 C fractionation".
The conclusion of this manuscript need to be modified as (starting on Page 12, Lines 455-459 and 464-469): "The influence of mesophyll conductance on the difference of 13 C fractionation between the sub-stomatic cavities and the ambient environment need to be considered, while testing the hypothesis that the post-carboxylation will contribute to the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation". "Mesophyll conductance and post-photosynthesis were manifested both contributing to the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation determined by gas exchange and carbon isotopic measurements. species, they could be simplified by including the name of the species elsewhere in the figure, and using the symbols only for the CO2 levels. The symbols for a given CO2 level could be the same in all panels, regardless of the species (in this way, one legend would be enough for all the panels).
Response: Thanks for your constructive comments. Considering your suggestions, the legends of were simplified. The symbols for CO 2 concentration of 400 ppm, 500 ppm, 600 ppm and 800 ppm were uniformly presented as C 400 , C 500 , C 600 and C 800 in sequence. Furthermore, the captions have been simplified to number the panels of the composite figure with a lower-case letter in the upper left hand corner of the graph and cite in the simplified caption.
Referee #2
General comments *In the context of global warming derived from the rising CO 2 levels, severe drought conditions can be anticipated and are poised to change rapidly. Simultaneous ly, elevated CO 2 concentrations ([CO 2 ]) and more frequent droughts may also have interactive effects on physiological indexes and processes in plant. The carbon discrimination ( 13 Δ) assimilated recently could more subtly provide timely feedback to environmental changes and their influences on diffusion via plant physiology and metabolic process within plants. Post-photosynthetic fractionation at the biochemical level is a well-documented phenomenon, which is caused by the difference in signatures between metabolites and intramolecullar position isotopic effects. Further, there is no clear consensus on the interpretation of δ 13 C changes in response to the interaction of increasing CO 2 and soil-water stresses. This paper distinctly presents the interaction of CO 2 concentrations and water stress on the instantaneous water use efficiency and carbon isotope composition. The post-photosynthesis fractionation can explained the differences of the instantaneous water use efficiency measured by the gas-exchange method and the carbon isotopic composition from water-soluble compounds of leaves. The results of this study suggested that rising [CO 2 ] coupled with moistened soil generated increasing disparities of δ 13 C between the water soluble compounds (δ 13 C wsc ) and estimated by gas-exchange observation (δ 13 C obs ) in two species. Thus, cautious descriptions of the magnitude and environmental dependence of apparent post-carboxylation fractionation are worth our attention in photosynthetic fractionation. The experiment is well-designed and the data is generally well presented. This manuscript is suitable and has a merit for publication in this journal, although some details on the methodology and statement on results require some improvements (in special comments).
Response: We thank and greatly appreciate the thoughtful and constructive comments. According your helpful suggestions, revisions for methodology and results have been made and the specific descriptions have been supplemented with the related contents.
Special comments *In abstract, the author tried to state the carbon fractionation was generated from the carbon assimilation in the chloroplast to the sugars synthesized in the cytoplasm before photosynthetic products transportation outward the leaf. The vague concepts on Line 11-14 are stated. Separation of the long sentence into the shorter ones would be more beneficial for the readers to understand. Response: We accept the referee"s constructive suggestions and have rewritten the descriptions as (starting on Lines 10-14 in the abstract of revised manuscript): "It is commonly surveyed that the 13 C fractionation derived from the CO 2 diffusion occurred from ambient air to sub-stomatal cavity, and little investigate the 13 C fractionation generated from the site of carboxylation to cytoplasm before sugars transportation outward the leaf, which may respond to the environmental conditions (i. e. CO 2 concentration and water stress) and their interactions".
*The replications of the measurements of gas-exchange and extractions of water-soluble compounds of leaves could not be found in the part of the materials and methods. Please specify the replications of leaves and trees measured in the gas-exchange and the number of leaves extracted the water-soluble compounds. Response: As the referee"s comments pointed out, we specified the sampling process in gas-exchange measurements and the extracted number for water soluble compound of leaves . For each sapling, four leaves were chosen and then four measurements were conducted on each leaf". "Recently-expanded, eight sun leaves per sapling were selected and homogenized in liquid nitrogen since the gas-exchange measurements accomplished. For the extraction of the water-soluble compounds (WSCs) from the leaves (Gessler et al., 2004) , 50 mg of ground leaves and 100 mg of PVPP (polyvinylpolypyrrolidone) were mixed and incubated in 1mL double demineralized water for 60 min at 5℃ in a centrifuge tube. Each leaf was replicated two times.
*There are the 13 C fractionation coefficients of two species involved in Tab. 1, which has not been defined in the introductions of methods. Please add and detail the definition of the 13 C fractionation coefficients in the materials and methods. Response: Considering your advices combined with the first comments posted by the Professor Ferrio Diaz, we have redefined the " 13 C fractionation coefficients" as the "total 13 C fractionation" that represented the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation outward leaves. The "total 13 C fractionation" can be estimated by the observed δ 13 C of water soluble compounds from leaves (δ 13 C WSC ) and the modeled δ 13 C calculated from gas-exchange (δ 13 C model ). Further, the calculation of mesophyll conductance and its contribution to the total 13 C fractionation have been determined in the results and discussions (starting from Line 182 on Page 5 to Line 258 on Page 7): "2.4.1 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation
Based on the linear model developed by Farquhar and Sharkey (1982) , the isotope discrimination, Δ, is calculated as:
where δ 13 C a is the isotope signature of ambient [CO 2 ] in chambers; δ 13 C W SC is the carbon isotopic composition of water soluble compounds extracted from leaves. The C i :C a is determined by:
where C i is the intercellular CO 2 concentration, and C a is the ambient CO 2 concentration in chambers; is the fractionation occurring CO 2 diffusion in still air (4‰) and b refers to the discrimination during CO 2 fixation by ribulose 1,5-bisphosphate carboxylase/oxygenase (Rubisco) and internal diffusion (27‰). Instantaneous water use efficiency by gas-exchange measurements (WUE ge ) is calculated as:
where 1.6 is the diffusion ratio of stomatal conductance to water vapor to CO 2 in chambers and Δe is the difference between e lf and e atm that represent the extra-and intra-cellular water vapor pressure, respectively:
where T and RH are the temperature and relative humidity on leaf surface, respectively.
Combining Eqns. (2, 3 and 4), the instantaneous water use efficiency could be determined by the δ 13 C W SC of leaves, defined as WUE cp :
where φ is the respiratory ratio of leaf carbohydrates to other organs at night (0.3).
Then the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation (total 13 C fractionation) can be estimated by the observed δ 13 C of water soluble compounds from leaves (δ 13 C W SC ) and the modeled δ 13 C calculated from gas-exchange (δ 13 C model ). 
Total C 13 fractionation = δ 13 C − δ 13 C
2.4.2 Methodology of calculating mesophyll conductance and estimating contribution of postcarboxylation fractionation Actually, the carbon isotope discrimination is generated from the relative contribution of diffusion and carboxylation, reflected by the ratio of CO 2 concentration at the site of carboxylation (C c ) to that in the ambient environment surrounding plants (C a ). The carbon isotopic discrimination (Δ) could be presented as (Farquhar et al. 1982) :
Where C a , C s , C i , and C c indicate the CO 2 concentrations in the ambient environment, at the boundary layer of leaf, in the intercellular air spaces before entrancing into solution, and at the sites of carboxylation, respectively; a b is the fractionation for the CO 2 diffusion at the boundary layer (2.9‰); e s is the discrimination of CO 2 diffusion when CO 2 enters in solution (1.1‰, at 25 ℃); a l is the fractionation derived from diffusion in the liquid phase (0.7‰); e and f are carbon discrimination derived in dark respiration (R D ) and photorespiration, respectively; k is the carboxylation efficiency, and Г * is the CO 2 compensation point in the absence of dark respiration (Brooks and Farquhar,1985) .
When the gas in the cuvette could be well stirred during measurements of carbon isotopic discrimination and gas exchange, the diffusion in the boundary layer could be neglected and Equation 10 could be shown:
There was no agreement about the value of e, although recent measurements estimated it as 0-4‰. Value of f has been estimated ranging at 8-12‰ (Gillon and Griffiths, 1997; Igamberdiev et al., 2004; Lanigan et al., 2008) . As the most direct factor, the value of b would influence the calculation for g m , had been thought to be close to 30‰ in higher plants (Guy et al., 1993) .
The difference of CO 2 concentration between the substomatal cavities and the chloroplast is omitted while diffusion discrimination related with dark-respiration and photorespiration is negligible, Equation 11 could be simplified as:
Equation 12 presents the linear relationship between carbon discrimination and C i /C a that is used normally in carbon isotopic fractionation. That underlines the subsequent comparison between the expected Δ (originated from gas-exchange, Δ i , and those actually measured Δ obs ), that is the 13 C fractionation from mesophyll conductance, could evaluate the differences of CO 2 concentration between the intercellular air and the sites of carboxylation that generated by mesophyll resistance. Consequently, g m can be estimated by performing the Δ obs by isotope ratio mass spectrometry and expected Δ i from C i /C a by gas exchange measurements.
Then the 13 C fractionation from mesophyll conductance is calculated by subtracting of
Equation 11 from Δ i (Equation 12):
and the P n from the first Fick"s law is presented by:
Substitute Equation 14 into Equation 13 we obtain:
In calculation of g m , the respiratory and photorespiratory terms could be ignored or be given the specific constant values. Here, e and f are assumed to be zero or be cancelled out in the calculation of g m .
Then Equation 16 can be transformed into:
Therefore, the contribution of post-carboxylation fractionation could be estimated by: Response: Thanks for your constructive comments. We have restated the photosynthetic parameters with the similar trends of CO 2 concentrations coupling the water stress (on Pages 7-8, Lines 261-272): "Saplings of P. orientalis and Q. variabilis were exposed to the orthogonal treatments. When SWC increased, P n , g s and T r in P. orientalis and Q. variabilis peaked at 70%-80% of FC or/and 100% FC (Fig. 2) . The C i in P. orientalis rose as SWC increased, while it peaked at 60%-70% of FC and declined thereafter with increased SWC in Q. variabilis. The capacity of carbon uptake and C i were improved significantly by elevated [CO 2 ] at any given SWC for two species (p<0.05).
Furthermore, greater increments of P n in P. orientalis were found at 50%-70% of FC from C 400 to C 800 , which was at 35%-45% of FC in Q. variabilis. As the water stress was alleviated (at 70%-80% of FC and 100% FC), the reduction of g s in P. orientalis was more pronounced with elevated [CO 2 ] at a given SWC (p<0.01). Nevertheless, g s of Q. variabilis in C 400 , C 500, and C 600 was significantly higher than that in C 800 at 50%-80% of FC (p<0.01). Coordinated with g s , T r of two species in C 400 and C 500 was significantly higher than that in C 600 and C 800 except for 35%-60% of FC (p<0.01, Figs. 2g and 2h). Larger P n , g s , C i and T r of Q. variabilis was significantly presented than that of P. orientalis (p<0.01, Fig. 2 )".
Response list to the editor's comments#
*P1, L13-14: the sentence, "Either its variation according to…" is awkward and should be rephrased; Response: We appreciate your helpful comments. Based on your constructive recommendation,
we have rewritten this part as (starting on Lines 10-14 in the abstract): "It is commonly surveyed that the 13 C fractionation derived from the CO 2 diffusion occurred from ambient air to sub-stomatal cavity, and little investigate the 13 C fractionation generated from the site of carboxylation to cytoplasm before sugars transportation outward the leaf, which may respond to the environmental conditions (i. e. CO 2 concentration and water stress) and their interactions". *P1, L22: "…of the two saplings…"; gives the impression that you examined two saplings only, when in fact many more than two were studied per species (e.g., see caption of Figure 2) ; please rephrased; if it is the case, please provide more detail; Response: Thank you for careful suggestions. As you observed, there were more than two saplings repeated in each orthogonal treatment. To avoid the confusion, we have rephrased "…of the two saplings…" into "…of the two species…" in the whole article. *P1, L23: "Field Capacity", no need to capitalize the first letter in each word;
Response: Thank you for suggestions on writing form. We have changed the first letters of "Field Capacity" with lowercase ones on Page 1, Line 22 and Page 4, Line 139.
*Many unnecessary uses of "the"; you may remove without loss of meaning (e.g., P1, L25, "…differed between the species." and P2, L70, "phloem transport, the remobilization…", P4, L131, "…the soil moisture sensors");
Response: Based on your suggestions, we will remove the unnecessary article "the" throughout the whole manuscript. *P1, L30: "Further" should be "Furthermore";
Response: According to the context and your comments, we have corrected this grammatical error throughout the whole text. *P1, L31: "…increased as CO2 concentration increased and water stress alleviated (…" can be simplified to ""…increased as CO2 concentration and water stress increased";
Response: Based on the first referee"s comments that considering the effect of mesophyll conductance on the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation (total 13 C fractionation), the defined "post-carboxylation" or "post-photosynthesis" that can explain part of total 13 C fractionation. The total 13 C fractionation is the difference between observed δ 13 C of water soluble compounds from leaves and the modeled δ 13 C calculated from gas-exchange, which has been misled with the difference between WUE ge and WUE cp .
Consequently, following your suggestions, "Further, the differences between WUE ge and WUE cp of Q. variabilis increased as CO 2 concentration increased and water stress alleviated (0.0384‰-0.0466‰)" has been simplified as "Furthermore, differences between δ 13 C W SC and δ 13 C obs of Q.
variabilis increased as CO 2 concentration and SWC increased (0.0384‰-0.0466‰)" on Page 1, Lines 30-31 in the revised manuscript. *P1, L33: "cautious descriptions" or "clear description"?
Response: We agree with your suggestion and have changed "cautious descriptions" to "clear description" on Page 1, Line 35 in the revised manuscript. *P2, L43: ",but also will…" should be ",but will…"; "also" is not needed;
Response: Thanks for the suggestion about writing grammar. We have removed the "also" on Page 2, Lines 43-44 in the revised manuscript. *P2, L49: "physiology" should be "physiological" Response: We thank for your helpful corrections on grammatical errors and have corrected the spelling problems on Page 2, Line 49 in the revised manuscript. *P2, L60: "considerably" is not needed; remove;
Response: We agree with your advice and have removed "considerably" on Page 2, Line 60 in the revised manuscript. *P2, L61: "well" is not needed; please remove;
Response: We agree with your suggestion and have removed "well" on Page 2, Line 61 in the revised manuscript. *P2, L70: "fractionations" can be made singular; remove the "s";
Response: Based on your suggestion, we have changed "fractionations" to "fractionation" on Page 2, Line 70 in the revised manuscript. *P3, L82: "…isotope studies…" should be "…isotopic studies…";
Response: Thanks for your suggestion. We will use the adjective "isotopic" on Page 3, Line 88 in the revised manuscript. *P3, L83: "…, and will help…" should be "…, which may help…"; Response: According your helpful comments and the unrevised context, we will change "…, and will help…" into "…, which may help…" on Page 3 Line 89, which are much clearer and easier for readers. *P3, L86: "…, which also can…" should be "…, which can also…";
Response: Thank you for pointing out the mistake. We have checked and corrected the similar mistakes on Page 2, Line 51, Page 3, Line 92 and Page 10, Line 383 in the whole article. *P3, L90: rephrase "…has not yet been observed" to "…has yet to be observed";
Response: We agree with your suggestion and have changed the expression on Page 3, Line 97-98 in the revised manuscript. *P3, L92: change "in" to "to"; Response: Based on your helpful comments, we have changed "in" to "to" on Page 3, Line 100.
*P3, L106-107: indicate the number of samples/pots per species; throughout the manuscript you refer to examining two saplings; from your results it is clear that you studied more than two saplings; be more precise in describing the methods, so there is no confusion;
Response: Thanks for your constructive suggestions. On the basis of two different methods determining instantaneous water use efficiency and the related δ 13 C involved, we will add the specific number of measurements, leaves, and saplings of each species in one orthogonal treatment for each method, which corresponds to the repeats n=32 in the results analysis as follows:
On Page 3, Lines 113-116: "Saplings of two species that have similar ground diameters, heights, and growth statuses were selected. One sapling from two species was placed in one pot (22 cm in diameter and 22 cm in height). Undisturbed soil samples were collected from the field, sieved (with all particles >10 mm removed), and placed into the pots".
On Page 4, Lines 144-153: "While undergoing 20 groups of orthogonal treatments for [CO 2 ] × SWC, the saplings were ready for investigation. Due to one chamber only containing five plant-pots (per species) and one pot one SWC level under one CO 2 concentration, two saplings per specie in one orthogonal treatment were replicated for two periods, respectively. Each period per orthogonal treatment continued for 7 days. Pots were rearranged periodically to minimize non-uniform illumination. All orthogonal tests were formed as: elevated CO 2 concentration gradient for C 400 (during June 2-9, June 12-19, June 21-28, and July 2-9, 2015, C 400 ), C 500 (during July 11-18, July 22-29, August 4-11, and August 15-22, 2015, C 500 ), C 600 (during June 2-9, June 12-19, June 21-28, and July 2-9, 2015, C 600 ), and C 800 (during July 11-18, July 22-29, August 4-11, and August 15-22, 2015, C 800 ), combined with a soil-water gradient for 35%-45%
of FC, 50%-60% of FC, 60%-70% of FC, and 70%-80% of FC and 100% FC ( (Gessler et al., 2004) , 50 mg of ground leaves and 100 mg of PVPP (polyvinylpolypyrrolidone) were mixed and incubated in 1mL double demineralized water for 60 min at 5℃ in a centrifuge tube".
On Page 5, : "…; a is the discrimination dependent on a fraction factor (4‰) and b refers to the discrimination during CO 2 fixation by ribulose 1,5-bisphosphate carboxylase/oxygenase (Rubisco) and internal diffusion (30‰)".
On Pages 7-8, Lines 261-272: "Saplings of P. orientalis and Q. variabilis were exposed to the orthogonal treatments. When SWC increased, P n , g s and T r in P. orientalis and Q. variabilis peaked at 70%-80% of FC or/and FC (Fig. 2) . The C i in P. orientalis rose as SWC increased, while it peaked at 60%-70% of FC and declined thereafter with increased SWC in Q. variabilis.
The capacity of carbon uptake and C i were elevated significantly by elevated [CO 2 ] at any given SWC for two species (p<0.05). Furthermore, greater increasing magnitudes of P n in P. orientalis were found at 50%-70% of FC from C 400 to C 800 , which was at 35%-45% of FC in Q. variabilis.
As the water stress was alleviated (at 70%-80% of FC and FC), the reduction of g s in P. orientalis was more pronounced with elevated [CO 2 ] at a given SWC (p<0.01). Nevertheless, g s of Q.
variabilis in C 400 , C 500, and C 600 was significantly higher than that in C 800 at 50%-80% of FC (p<0.01). Coordinated with g s , T r of two species in C 400 and C 500 was significantly higher than that in C 600 and C 800 except for 35%-60% of FC (p<0.01, Figs. 2g and 2h). Larger P n , g s , C i and T r of Q. variabilis was significantly presented than that of P. orientalis (p<0.01, Fig. 2 )". *Redundancy throughout the manuscript should be removed (e.g., P4, L123-124, P5, L186, P5, L198-199, and other places in the manuscript); on P5, L186 you defined Pn and Tr (you also define the terms on P4); no need to do repeat;
Response: Based on your suggestions, we have removed the redundancy throughout the manuscript, which has been mentioned or defined as discussed before. *P4, L127: "It consisted of the water…" should be "It consisted of a water…";
Response: Based on your suggestions, we have changed the "the" to "a" on Page 4, Line 133 and examined similar mistakes throughout the manuscript. *P4, L130: "…specific soil water…", does this refer to the "…specific soil water content.." or something else? Please specify.
Response: We thank your suggestion and have specified this presentation as "…, target soil volumetric water content (SWC) could be set and monitored by soil moisture sensors" on Page 4, Lines 136-137 in the revised manuscript.
*P4, L131-132, L138: awkward phrasing, e.g., "the chamber" does not "determine"; please rephrase both sentences; 
Combining Eqns. (2, 3 and 4), the instantaneous water use efficiency could be determined by the δ 13 C WSC of leaves, defined as WUE cp : 
where is the respiratory ratio of leaf carbohydrates to other organs at night (0.3)". *P5, L201 and P6, L212: "…70%-80% of FC and FC"; I"m not sure how to interpret this; please clarify;
Response: Thanks for your comments. On Page 7, Line 262 and 267 of revised manuscript "…70%-80% of FC and FC" is that the photosynthetic parameters of plants peaked at two SWC 295-297 of revised manuscript: "As illustrated in Fig. 5a , WUE cp of P. orientalis in C 600 or C 800 climbed up as water stress alleviated beyond 50%-60% of FC, as well as that in C 400 or C 500 while SWC exceeding 60%-70% of FC". *P7, L269 and 270: the word "coefficients" is non-descriptive; please elaborate as to which coefficients are being referred to? Response: Considering your helpful suggestion and the first reviewer"s comments, we have added the mesophyll conductance together with post-carboxylation fractionation to explain the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation, defined as "total 13 C fractionation". The total 13 C fractionation in the revised manuscript is supposed to be consisted of the fractionations from mesophyll conductance and post-carboxylation. In the unrevised manuscript, the "coefficients" represented the fractionation from the site of carboxylation to cytoplasm before sugars transportation as "post-carboxylation fractionation" without considering the mesophyll conductance. Consequently, we have redefined the 13 C fractionation from the site of carboxylation to cytoplasm before sugars transportation as "total 13 C fractionation, which is composed by the fractionations from mesophyll conductance and post-carboxylation, and hence the "coefficients" in the previous version is equal to "total 13 C fractionation" throughout the whole revised manuscript. *P7, L273, i.e., "Stoma are the …": An obvious point; no need to state;
Response: Thanks for your suggestion. We have removed that sentence on Page 9, Line 342 of revised manuscript. *P7, L283: "under any" or "irrespective of"?
